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 Abstract. The main objective for this study was to provide information on HMW-GS variation in some wheat 
genotypes. The allelic polymorphism among several perspective Romanian wheat lines was determined and several 
good quality genotypes for bread-making have been identified. 
 
INTRODUCTION 
 
 Grain Protein Content (GPC) is one of the most important quality factors for pasta and 
bread wheat. The quality of wheat flour for bread making depends on the visco-elastic properties 
of the dough. which are influenced by the quantity and quality of the storage proteins of the 
endosperm (glutenins and gliadins). Within the context of improving protein qualiy. the 
importance of glutenin. especially of High Molecular Weight-Glutenin Subunits (HMW-GS) was 
emphasized. The allelic variation of HMW-GS is known to be responsible for differences in 
bread-making properties between wheat genotypes (1. 2. 3. 4. 5). HMW-GS are encoded by three 
different Glu-1 loci (Glu-A1. Glu-B1. Glu-D1) located on the long arms of group 1 chromosomes 
(1A. 1B. 1D). It was shown that certain allelic subunits impart differential effects on gluten 
quality. Individual subunits are graded with numbers based on quality evaluations (4). It was 
established that the allelic variation at the Glu-D1 locus have a greater influence on bread-making 
quality than the variation at the others Glu-1 loci. Different reports indicate that subunit 
combination 5+10 for locus Glu-D1 (Glu-D1 5+10) renders a stronger dough (associated with 
good quality) than Glu-D1 2+12 (associated with weaker dough quality) (6).  
 
Fig. 1 Allelic variants for HMW-GS in bread and durum wheat.  
http://maswheat.ucdavis.edu/protocols/Gluten/index.htm 
 
  
 
 
 
 The superior effect of the 5+10 pair of subunits was explained by the presence of an extra 
cysteine residue in Dx-5 subunit compared to Dx-2 subunit (wich would promote the formation of 
polymers with larger size distribution). It was indicate also that the gluten strength (W). tenacity 
(P) and Zeleny sedimentation values are correlated positively with subunits 7+9 and 5+10 and 
negatively with bands 2+12. whereas subunit 1 is correlated to W and subunits 2* and 17+18 with 
extensibility (G) (1).    
 
MATERIAL AND METHOD 
 
 The biological material used for the analysis of kernel protein electrophoretic fractions is 
represented by a collection of genitors for quality (Romanian autumn wheat genotypes obtained 
at I.C.C.C.P.T. Fundulea): Dropia. Boema. Delabrad. Dor. Glosa. Gruia. Jiana. Jupiter. Junona. 
Izvor. Faur. Holda. F00099GP2. F96869G1-108. Apache. Josef. F00356G1-1. F00329G1-2. 
F02122GP1. F02555GP2. F98039G5-10INC1. F98047G14-2INC1-2. F02236GP3. F02429GP1. 
F99419GP-1A11-2. Litera. Liman. Loial. Livada. F00247G13-101. F02555GP1. F00356G8-102. 
F00329G1-2. 
 The method used for the identification of protein variability was SDS-Poliacrylamide Gel 
Electrophoresis (SDS-PAGE).  
 The flour samples were maintained in glutenin extraction solution (TRIS HCl 1M. pH 6.8. 
distillated water. SDS. pyronin. glycerol. 2-mercaptoetanol) for 2 hours at room temperature and 
subsequently were kept at 100°C for 10 minutes. After cooling they were centrifuged. 
 It has been used the discontinuous buffer system for the proteic analysis. the resolving gel 
had an acrylamide concentration of 10 % and pH 8.8 and the stacking gel had an acrylamide 
concentration of 3% and pH 6.8. 
 The gel was fixed in trichloroacetic acid solution and was stained with Coomassie Brilliant Blue.  
 
 
RESULTS AND DISCUSSIONS 
 
 In the following table the biological material is presented. 
Table 1  
 
Studied wheat genotypes 
 
No. Genotype No. Genotype No. Genotype 
1 Apache 12 Izvor 23 F02429GP1 
2 Josef 13 Jupiter 24 F98039G5-10INC1 
3 F02122GP1 14 Junona 25 F99419G4-1A11-2. 
4 F02555GP2 15 Jiana 26 F02555GP1 
5 F98047G14-2INC1-2 16 F00329G1-2 27 F00329G1-2 
6 F00099GP2 17 F00356G1-1 28 F00356G8-102 
7 F96869G1-108 18 Boema 29 F00247G13-101 
8 Faur 19 Delabrad 30 Litera 
9 Glosa 20 Dor 31 Liman 
10 Gruia 21 Dropia 32 Loial 
11 Holda 22 F02236GP3 33 Livada 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
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Fig. 4 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5 SDS-PAGE profiles of HMW-GS of the studied wheat genotypes 
 
 The polymorphism analysis among these 33 wheat genotypes using protein markers. 
pointed out that most of these genotypes presented the 5+10 allel couple and were found as most 
appropriate for bread baking industries.  
 The 2+12 diallel couple was identified in several genotypes: 1 – Apache. 16 – F00329G1-2. 
20 - DOR. 22 – F02236GP3. 25 - F99419GP-1A11-2. 
 The most differentiated genotypes in terms of HMW glutenins were: 16 – F00329G1-2 and 
22-  F02236GP3.  
 
CONCLUSIONS 
 
1). 88% from the studied genotypes possess the 5+10 allel couple; 
2). 15% from the studied genotypes possess the 2+12 allel couple; 
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3). The most differentiated genotypes in terms of HMW glutenins were: 16 – F00329G1-2 and 
      22-  F02236GP3; 
4). Furthermore it is imperiously necessary to extend research studies using varieties as control 
      variants and for which the presence of certain types of alleles is already known. 
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